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Introduction INTEX-B Asian Intercept Data - Source Regions
(http://cloudl.arc.nasa.gov). The field experiment was conducted in two phases: the first was to examine which we denote as Siberian, Japanese, and Chinese. In addition we define 2 overlap regions &t 8 8
17-May 15) was based out of Hickam AFB, Hawaii and Anchorage, AK and was designed to examine the region is shown here. The table below summarizes the preliminary statistics for each source st 6 6
outflow of pollution from Asia. In this presentation, we analyze data from the second phase of INTEX-B to region. Please note that this list is still being analyzed and refined. The histograms at the \
characterize Asian outflow as a function of age (C,H,/CO ratio) and vertical location (0-2, 2-4, 4-6, 6-8, and bottom show that for the 2 most Northern source regions, the plumes are sampled mostly 41 4 ul
>8 km). We use airmass trajectories to identify the primary Asian continental source regions that between 4 and 6 km. For the other three regions, the only similarly sampled during TRACE-P, )
influence atmospheric composition within the Northeast Pacific region. In addition, we compare INTEX-B most of the plumes are encountered above 6 km. For all the INTEX-B Asian plume .. , ,
vertical profiles of trace gas and aerosol species with similar measurements recorded just off the Asian encounters, the peak sampling altitude is the 6-8 km layer. This is a different result than s
coa§t during 2001’s TRACE-P expe.riment to evaluate char?ges in species concentrations/characteristics found in Heald et al. [2003], where the peak in the altitude of the plumes encountered o N S B | | 1ol
during the ca. 10-day transport period between the two regions. during TRACE-P was in the lower troposphere. 120 160 200 240 200 400 600 800 200 400 600 800 0 1000 2000 3000 200 400 600 800
CO (ppbv) PAN (pptv) HNO3 (pptv) SO2 (pptv) C2H2 (pptv)
recorded aboard the C-130 during INTEX-B off the west coast of the United States to further examine the 8 and the P-3B. These plots show the evolution of the outflow from nearby the source '
evolution of the gases and aerosols of transported from Asian across the Pacific. regions (TRACE-P) across the Pacific where it is intercepted by the DC-8 up to 10 days later. | : 8__?
Since the Japanese (INTEX-B) source region can be approximated by the latitude box +
between 30N and 50N, the TRACE-P data is partitioned into 2 regions, North and South of N i i
: : 30N. This allows for a comparison of the outflow from Japan with the outflow from China.
Chemical Agmg The northern Siberian and Mix-Siberian/Japanese data is not presented here since the »
INTEX-B C2H2/CO RATIOS FOR ASIAN INTERCEPTS TRACE_P StUdy area dld nOt InCIUde thls reglon' 1 ’ ’
a0 T G merge produts)
o Not surprisingly, the TRACE-P air masses showed much higher concentrations of pollution  * ? ?
60 Plot of the C,H,/CO values for INTEX-B for the tracers than does the INTEX-B data. For example, SO,, a product of anthropogenic pollution
50 o Asian encounters plotted with the same data for decreases by a factor of 2-4 in the 0-2 km layer between the two study areas. Dust tracers, °T———+—+—— T ey T ot ., + v oty
A S . 2+ 2+ . . 42 44 46 4.8 4 8 12 16 120 140 160 180 200 0 1000 2000 3000 250 300 350 400 450
w0 > O% 8  TRACE-P. The TRACE-P data is for both the P-3 such as Mg#* and Ca“* were greatly enhanced below 4 km at the Asian coast over the middle H1211 (pptv) C2C14 (pptv) CH3CN (pptv) NH4 (pptv) HCN (pptv)
. \ i -1 ﬁ 2|2 and the DC-8 for the local science flights during of the Pacific, however above 4 km, the mixing ratios are about the same between the 12f 12 f 12 f . .
. ot T |l TRACE-P. TRACE-P and INTEX-B data.
o [} B MRy ol |
1 | The gas Halon-1211 (CF,CIBr), which has been found to be an excellent tracer of Asian
20 200 240 220 200 18 450 440 420 outflow since China is one of the few countries to still produce it (Blake et al., 2003) showed |

an increase between TRACE-P (2001) and INTEX-B (2006) owing to its long lifetime. It

‘] i increased by approximately 10%. Blake et al. (2003) report that it increased by 50% between |
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<100 4 0 1994 and 2001 right off the coast of Asia. Tetracholorethene (C,Cl,) continues to decrease
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0 w0 < A dropping from measured mean concentrations just off the coast of 4-12 pptv down to less ,
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The ratio C,H,/CO is often used to look at the age of an airmass due to the fact the C,H, and CO have — 0, é l \’\'
common anthropogenic sources and the C,H, has a much shorter lifetime than does CO. A C,H,/CO ratio > = o T o - N N N N N
5 implies a fresh plume, whereas a ratio < 2 is indicative of aged, photochemically processed air. The plots - i O w T oot 000 2000 6000 5000 00 1000 1500 2000 4 oo T e
in this section show the C,H,/CO ratio plotted against scattering, hot and cold CN, and single scatter R ] X o I UfCNC (#em3) coldCNC (#omy) NOICNC (#oms) scat550 (Mm-1) abs530 (Mm-1)
albedo for the INTEX-B data with the similar data plotted for TRACE-P. The plots show that the Asian air = 77—
encountered during INTEX-B was photochemcially processed prior to being sampled and that it exhibits TS Tt (s et . . .
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little to no correlation with the plotted parameters. Furthermore the range of C,H,/CO values for the
INTEX-B data ranges from 1-3 and that the data is consistent with aged air encountered during TRACE-P Siberian 12 193
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i 0-2 km For the TRACE-P analysis, Jordan et al. [2003] as well as o4ns _
. other articles used a four source classification scheme Chinese 26 435
ﬁ‘r‘gzo to group the near shore data into source regions. They
£3 were northern Asia (NNW), w WSW h : : : : : : .
2 EW ere nortne sia | ), west (WSW), Southeast Histograms of the Average Altitudes Of Asian Plumes Encountered During INTEX_B as a Function of Source Region (Preliminary)
§ =10 Asia (SE Asia), and channel. The channel data was only | | 0, - =
. 12 12
. present below 7 km and was set apart due to its strong
0 . . . . enhancement of Ca?*, a tracer for dust. For our analysis, . . . y
Siberia  Mix-Sib/Jap Japan  Mix-Jap/Chin  China the Mix-Siberian/Japanese and the Japanese source
3 -« regions are closest to the NNW group, the Mix- . . . .
s Japanese/Chinese group is closest to the channel _ _ _ _ _ _
%"Ezz | group, and the Chinese group is closest to the SE Asia Py T 6 T 6 T 6 Y T 6
:é'fl‘—g‘ls | source. The Siberian source region was not sampled E E Z Z = =
5=, during TRACE-P since the limit on aircraft sampling 4 4 4 4 4- 4
= during TRACE-P was about 50 N.
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Siberia  Mix-Sib/lap ~ Japan  Mix-Jap/Chin  China Therefore we did a plot similar to Figure 2 in Jordan et
35 al. [2003] to examine the mean chemical signatures of 05 . . | 0 . | 0 T 0 | | | . 0- | | | | 0 | | |
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5 _7% Unfortunately, for the lowest layers, less than 2 km, we All Regions Siberian Mix — Japanese Mix — Chinese
%n _%20 only sampled air from the mixed-Siberian/Japanese and Siberian/_]apanese _]apanese/Chinese
=E® the Japanese source regions. The Japanese source
& 10 - . . . .
= | region shows more anthropogenic pollution species
| J than does the more northern Siberian/Japanese source Jordan, C. E., et al., Chemical and physical properties of bulk aerosols within four sectors observed during TRACE-P, J. Geophys. Res., 108(D21), 8813, doi:10.1029/2002JD003337, 2003.
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Blake, N., et al., NMHCs and halocarbons in Asian continental outflow during the Transport and Chemical Evolution over the Pacific (TRACE-P) Field Campaign: Comparison With PEM-West B, J.
The middle and upper troposphere shows interesting findings that will require further study to elucidate. Geophys. Res., 108(D20), 8806, doi:10.1029/2002JD003367, 2003.
The Siberian source region has the largest concentrations of NH,* and SO,~, both of which are products
of anthropogenic processes. Further work will be performed to determine the origin pollutants found Heald, C. L., et al., Transpacific transport of Asian anthropogenic aerosols and its impact on surface air quality in the United States, J. Geophys. Res., 111, D141310, doi:10.1029/2005JD006847,
within the Siberian air masses. 2006.
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